"~a c u l t e ' des Sciences, Universite' Libanaise, AZ-Hadet, Liban **ER 155, ENSIEG, BP 46, 38042 S t Martin d 'H&res, France.

A b s t r a c t . -Thermal c o n d u c t i v i t y and e l e c t r i c a l r e s i s t i v i t y measurements have been performed on V3Si and V5Si s i n g l e c r y s t a l s . Thermal c o n d u c t i v i t y anomal i e s a r e observed on b o t h compounds and seem l i k e l y t o be r e l a t e d t o t h e r es i s t i v i ty " s a t u r a t i o n " behaviour e x h i b i t e d by these two compounds. I n t r o d u c t i o n . -I t i s known t h a t t h e e l e c t r i c a l r e s i s t i v i t y o f a "d" band compound
( t r a n s i t i o n elements and t h e i r a1 1 o y s ) d e v i a t e s from 1 i n e a r i ty a t h i g h temperature e x h i b i t i n g a n e g a t i v e c u r v a t u r e . Several i n t e r p r e t a t i o n s as anharmonicity, Fermi Smearing, T dependent band s t r u c t u r e , phonon i n e f f e c t i v e n e s s e t c . ( 1 ) were proposed t o e x p l a i n such a behaviour.
I n t h i s paper we r e p o r t and d i s c u s s r e s u l t s o f t h e e l e c t r i c a l and t h e thermal c o n d u c t i v i t y measurements performed on two extremely d i f f e r e n t compounds b e l o n g i n g t o t h e Vanadium-Sil i c o n system : V3Si, an A15 compound w i t h a h i g h s u p e r c o n d u c t i v i t y temperature (Tc = 17 K) and V5Si 3 which i s normal down t o 0.2 K. F i n a l l y a c o r r e l a t i o n between these two t r a n s p o r t p r o p e r t i e s i s o u t l i n e d f o r these compounds. 
Recently i t has been shown t h a t t h e thermal c o n d u c t i v i t y o f V3Si (2) i s mainl y due t o t h e e l e c t r o n s ( F i g . 2 ) whereas t h a t o f V5Si 3 i s p a r t l y due t o t h e phonons.
I n t h i s l a t e r case t h i s dependence appears c l e a r l y by p l o t t i n g K.p/T as a f u n c t i o n o f T (Fig.3) and shows t h a t t h e c o n t r i b u t i o n o f t h e phonons which reaches a maximum a t 20 K, i s i m p o r t a n t around t h i s temperature. I n f a c t i t appears d i f f i c u l t i n t h e case o f V 5 S i 3 t o separate q u a n t i t a t i v e l y t h e two c o n t r i b u t i o n s o f e l e c t r o n s and phonons and one has t o c o n s i d e r q u a l i t a t i v e arguments i n t h i s p a r t i c u l a r case. The t h e rmal c o n d u c t i v i t y goes through a minimum f o r V3Si (Fig.2) 
l i k e f o r V5Si3 ( F i g . 4 ) . I n t h e case o f VBSi t h e temperature o f t h i s minimum Tm i s t h e same as t h e temperature o f t h e i n f l e x i o n p o i n t i n t h e p ( T ) curve. For V 5 S i 3 t h e c o n d u c t i v i t y due t o phonons decreases a t h i g h temperature because o f t h e occurence o f anharmonic and umklapp pro-
cess and t h e n t h e i n c r e a s e o f K(T) a f t e r Tm i s e s s e n t i a l l y due t o t h e e l e c t r o n s . More Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:19816111 JOURNAL DE PHYSIQUE p r e c i s e l y f o r t h i s compound t h e temperature Tm o f t h e minimum o f K(T) (150 K) d i ff e r s s l i g h t l y from t h e temperature o f t h e i n f l e x i o n p o i n t on t h e r e s i s t i v i t y c u r v e (130 K ) . This would be a consequence o f t h e i m p o r t a n t c o n t r i
i v i t y b u t i t i s l i k e l y t h a t such a t r e a t m e n t i s n o t real i s t i c f o r complex compounds as V3Si and V5Si3. Furthermore t h e behaviour o f t h e r es i s t i v i t y cannot be e x p l a i n e d s a t i s f a c t o r y i n t h e framework o f a semi c l a s s i c a l theo r y o f t r a n s p o r t phenomena. The e m p i r i c a l r e l a t i o n o f Wiesmann e t a1 ( 4 )
1----
I. +'-I ( p a r a l l e l r e s i s t o r ) takes i n t o account t h e occurence o f P p i d e a l pmax 1 t h e s a t u r a t i o n phenomena where -pmax appears as an excess o f e l e c t r i c a l c o n d u c t iv i t y a r i s i n g a t h i g h temperature. S i m i l a r l y t h e i n c r e a s e o f t h e thermal c o n d u c t i v it y a f t e r t h e minimum can be understood as an excess of thermal c o n d u c t i v i t y . C o r r e l a t i n g t h e simultaneous i n c r e a s e o f b o t h c o n d u c t i v i t i e s , we suggest t h a t such a behaviour c o u l d be e x p l a i n e d by a growing " c o l l e c t i v i z a t i o n " o f "d" e l e c t r o n s ( 5 ) as t h e temperature increases beyond Tm. T h i s phenomenon c o u l d be i n t e r p r e t e d as a continuous d e l o c a l i z a t i o n o f t h e " d " e l e c t r o n s i n t h e c o n d u c t i o n band l e a d i n g t o an i n c r e a s e o f t h e number o f c a r r i e r s c o n t r i b u t i n g t o t h e observed excess o f both c o n d u c t i v i t i e s . For t h e compound V3Si
, experimental evidence o f charge t r a n s f e r and i t s r e d i s t r i b u t i o n w i t h temperature has been o b t a i n e d ( 6 ) . Such a general process can t a k e i n t o account t h e e x i s t e n c e of an i n f l e x i o n p o i n t i n t h e r e s i s t i v i t y c u r v e o f t r a n s i t i o n m e t a l s and t h e i r a l l o y s (A15, Nb, V, La, Zr,Rh, V,Si 3 , e t c . . .) and t h e above c o r r e l a t i o n appears t o have a general v a l i d i t y e x t e n d i n g t o o t h e r systems t h a n those p r e s e n t l y s t u d i e d ( 7 ) .
Moreover i n t h e low temperature range, V3Si and V5Si3 e x h i b i t a q u i t e d i f f er e n t behaviour : -t h e r e s i s t i v i t y o f V 3 S i behaves as p = a + bTn w i t h n -2 cont r a r i l y t o t h a t o f V5Si3 p = c + dTm w i t h 4 < m < 5 -i n t h e case o f V3Si t h e e l e c t r o n s a r e r e s p o n s i b l e o f t h e t h e rmal c o n d u c t i t i t y (2) whereas f o r V5Si3 an i m p o r t a n t p a r t o f t h i s p r o p e r t y i s due t o t h e phonon. These differences emphasize t h e importance o f a p a r t i c u l a r e l e c t r o n phonon i n t e r a c t i o n r e l a t e d t o t h e occurence o f s u p e r c o n d u c t i v i t y i n V3Si.
Conclusion. -It has been shown t h a t a t h i g h temperature a c o r r e l a t i o n a r i s e s b e tween t h e thermal and t h e e l e c t r i c a l c o n d u c t i v i t y f o r t h e two compounds V3Si and V5Si3. I t seems l i k e l y t h a t such a c o r r e l a t i o n c o u l d be extended t o o t h e r a l l o y s based on t r a n s i t i o n elements. These s t u d i e s a r e i n progress and more d e t a i l s w i l l be pub1 i s h e d e l esewhere. 
